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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide high quality image display by 
increasing a pixel numerical aperture and an accumulated capacitance, 
enhancing light shielding performance for slant incident light beams and 
returning light beams, reducing cross talk and ghost and improving a 
contrast ratio, with respect to an electrooptical device. 
SOLUTION: In the electrooptical device, pixel electrodes (9a), TFTs (30) 
that switching control the electrodes (9a), scanning lines (3a) connected 
to the TFTs and data lines (6a) are provided on a TFT array substrate 
(10). An accumulated capacitance (70) is constructed at a region which 
is overlapped with the data lines looking in a planar manner. The storage 
capacitance is constructed by oppositely arranging a first capacitance 
electrode (13) made up with a same film of the scanning lines and a 
second capacitance electrode (33) made up with the same film as a 
barrier layer (34), that relay connects the pixel electrodes and the TFTs, ^I^-^S 
through a dielectric film (42). 




9 £ ' t f rv 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 
-1 - 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The thin film transistor connected to the scanning line and the data line which carry out a 
phase crossover on a substrate, and this scanning line and the data line, The pixel electrode which 
relayed the medium conductive layer to this thin film transistor, and was connected to it, It has the 
storage capacitance arranged to the field which sees superficially and laps with said data line, and the 
conductive light-shielding film which specifies the opening field of each pixel selectively at least. Said 
storage capacitance The 1st capacity electrode which is connected to said pixel electrode and made 
into pixel electrode potential while consisting of the same film as said scanning line, The electro-optic 
device characterized by having the 2nd capacity electrode which opposite arrangement is carried out 
through a dielectric film at this 1st capacity electrode, and is connected to said light-shielding film and 
made into fixed potential while consisting of the same film as said medium conductive layer. 
[Claim 2] The electro-optic device according to claim 1 by which it is arranging [ said 2nd capacity 
electrode ]-between said 1st capacity electrode and said data lines characterized. 

[Claim 3] Said light-shielding film is an electro-optic device according to claim 1 or 2 characterized by 
connecting through the contact hole which has been arranged on said substrate at the lower layer side 
of said thin film transistor, and was punctured by the field of said thin film transistor in which a channel 
field is seen from said substrate side at least, and it consists of a lower layer light-shielding film of wrap 
conductivity, it regards as this lower layer light-shielding film and said 2nd capacity electrode 
superficially, and said 1st capacity electrode is not formed. 

[Claim 4] The electro-optic device according to claim 3 by which it is having-further-upper light- 
shielding film which specifies opening field of each of said pixel to upper layer side of said thin film 
transistor selectively at least characterized. 

[Claim 5] Said upper light-shielding film, is an electro-optic device according to claim 4 by which a 
laminating is carried out to an upper layer side rather than said data line on said substrate, and it is 
forming [ see superficially and ]-in the shape of grid characterized. 

[Claim 6] Said light-shielding film is an electro-optic device according to claim 1 or 2 characterized by 
consisting of the conductive upper light-shielding film arranged on said substrate at the upper layer side 
of said thin film transistor. 

[Claim 7] Said upper light-shielding film is formed in the shape of [ containing the main track section 
which the laminating was carried out to the lower layer side rather than said data line on said substrate, 
and saw superficially, and met said scanning line, and the lobe which projected along with said data line 
from this main track section ] a stripe. The electro-optic device according to claim 6 by which it is 
connecting-through contact hole punctured by field in which it regards as said data-line and said thin 
film transistor superficially, and upper light-shielding film of shape of said stripe is not formed 
characterized. 

[Claim 8] Said upper light-shielding film is an electro-optic device according to claim 6 by which a 
laminating is carried out to an upper layer side rather than said data line on said substrate, and it is 
connecting-through contact hole punctured by field in which it sees superficially, and it is formed in the 
shape of grid, it regards as said upper light-shielding film and said 2nd capacity electrode superficially, 
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and 1 said data line is not formed characterized. 

[Claim 9] An electro-optic device given in any 1 term of claims 6-8 characterized by the thing of said 
thin film transistor for which the channel field was seen from said substrate side at least, and it had the 
wrap lower layer light-shielding film further at the lower layer side of said thin film transistor. 
[Claim 10] Said lower layer light-shielding film, said scanning line, said data line, and said thin film 
transistor are an electro-optic device according to claim 5 or 9 characterized by seeing superficially and 
not overflowing the formation field of said upper light-shielding film on said substrate. 
[Claim 1 1] the field which looks at said storage capacitance superficially and laps with said data line — 
in addition, an electro-optic device given in any 1 term of claims 1-10 characterized by being selectively 
arranged also to the field which met said scanning line. 

[Claim 12] Said light-shielding film is an electro-optic device given in any 1 term of claims 1-1 1 
characterized by being installed outside this image display field from the inside of an image display field, 
and being dropped on fixed potential out of this image display field. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the electro-optic device of a 
active-matrix actuation method, and belongs to the technical field of the electro-optic device of the 
format equipped with the capacity electrode of the couple for adding storage capacitance especially to a 
pixel electrode, and the thin film transistor for pixel switching (TFT is called suitably below Thin Film 
Transistor:) into the laminated structure on a substrate. 
[0002] 

[Background of the Invention] Conventionally, if a scan signal is supplied to the gate electrode of TFT 
through the scanning line in the electro-optic device of the active-matrix actuation method by TFT 
actuation, TFT will be made into an ON state and the picture signal supplied to the source field of a 
semi-conductor layer through the data line will be supplied to a pixel electrode through between the 
source-drain concerned of TFT. In order to cover a long time farther than the time amount made into 
this ON state and to hold the electrical potential difference of each picture signal supplied through TFT 
since only a short time is extremely performed for every pixel electrode through TFT, as for supply of 
such a picture signal, it is common to each pixel electrode that storage capacitance is added (to liquid 
crystal capacity etc. and juxtaposition). 

[0003] The applied storage capacitance is equipped with the capacity line made into fixed potential 
including the 2nd capacity electrode by which opposite arrangement was carried out through the 
dielectric film, and is constituted at the 1st capacity electrode which is installed from the conductive 
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polish recon film which generally constitutes the drain field of TFT connected to the pixel electrode, and 
is made into pixel electrode potential, and this 1st capacity electrode. And as for such a capacity line, it 
is common to consist of same electric conduction film (for example, conductive polish recon film) as the 
scanning line, and to wire lining up side-by-side in parallel with the scanning line. 
[0004] On the other hand, in this kind of electro-optic device, if display light bypasses the gap of the 
pixel electrode which adjoins each other, a contrast ratio will fall (the so-called optical omission), and 
image quality will deteriorate. For this reason, a stripe-like light-shielding film is prepared in an opposite 
substrate, or the data line concerned is broadly formed from reflective film, such as aluminum 
(aluminum) film, so that the gap of the pixel electrode which met the data line may be covered, so that 
the gap of the pixel electrode which met the scanning line and the capacity line which generally consist 
of transparent polish recon film etc. may be covered. Thus, by combining the light-shielding film and the 
data line on an opposite substrate has prescribed the opening field (namely, field through which the light 
which contributes effective in a display in each pixel passes) of each pixel. 
[0005] 

[Problem(s) to be Solved by the Invention] In this kind of electro-optic device, what pixel numerical 
aperture-ization is raised for (that is, the opening field which display light penetrates is extended in each 
pixel to the non-opening field in each pixel which display light does not penetrate) becomes important, a 
general request called high-definition-izing of a display image being strong, and, for that, making a pixel 
pitch detailed. 

[0006] However, according to the above-mentioned background technique in which the scanning line and 
a capacity line were wired lining up side-by-side in the image display field, the non-opening field of each 
pixel which can wire the scanning line and a capacity line becomes narrow with a raise in the numerical 
aperture of a pixel [ pitch minutely in this way ]. For this reason, there is a trouble that it becomes 
difficult to give sufficient conductivity for to make the storage capacitance of sufficient magnitude, the 
scanning line, or a capacity line, so that detailed-ization of a pixel pitch progresses. And if sufficient 
storage capacitance is not obtained or sufficient conductivity for the scanning line or a capacity line is 
not acquired, eventually, the cross talk and ghost in a display image will increase, and the trouble of 
carrying out image quality degradation will arise. That is, there is a trouble with solution difficult for the 
improvement in image quality that such image quality degradation actualizes with a raise in the numerical 
aperture of a pitch minutely pixel. 

[0007] On the other hand, according to the technique of specifying the opening field of each pixel by 
combining the light-shielding film and the data line on an opposite substrate as mentioned above, it is 
difficult to fully perform protection from light to slanting incident light, and protection from light to 
incident light powerful especially like a projector application. That is, according to this technique, when 
using it for the projector of a double plate type by using the protection from light to incident light, the 
slanting rear-face reflected light, and the slanting electro-optic device concerned as a light valve, 
combining, the protection from light to return light, such as light which runs through synthetic optical 
system, is not enough, and it is also difficult [ it ] to prevent that internal reflection light and multiple 
echo light occur by the incident light and return light of still such slant. Therefore, there is a trouble that 
a contrast ratio falls, by the incident light, the return light, internal reflection light, and multiple echo light 
of such slant. In addition, when the incident light, the return light, internal reflection light, and multiple 
echo light of such slant trespass upon the channel field of TFT for pixel switching, degradation (optical 
leak) of the transistor characteristics of TFT arises according to the photoelectric effect, and there is 
also a trouble of causing image quality degradation eventually. 

[0008] This invention is made in view of an above-mentioned trouble, it can improve the protection- 
fronrHight engine performance to the slanting incident light and the return light which do not contribute 
to a display while it raises a pixel numerical aperture and it can aim at buildup of storage capacitance (or 
reduction in storage capacitance is controlled), while a cross talk and a ghost are reduced, the contrast 
ratio is improving, and let it be a technical problem to offer the electro-optic device in which high— 
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definition image display is possible. 
[0009] 

[Means for Solving the Problem] The electro-optic device of this invention is equipped with the storage 
capacitance arranged to the field which regards as the pixel electrode which relayed the medium 
conductive layer to the thin film transistor connected to the scanning line and the data line which carry 
out a phase crossover, and this scanning line and the data line, and this thin film transistor, and was 
connected to them superficially, and laps on a substrate at said data line in order to solve the above- 
mentioned technical problem, and the conductive light-shielding film which specifies the opening field of 
each pixel selectively at least. And said storage capacitance is equipped with the 2nd capacity electrode 
which is connected to said light-shielding film and made into fixed potential while opposite arrangement 
is carried out through a dielectric film at the 1st capacity electrode which is connected to said pixel 
electrode and made into pixel electrode potential while consisting of the same film as said scanning line, 
and this 1st capacity electrode and it consists of the same film as said medium conductive layer. 
[0010] According to the electro-optic device of this invention, storage capacitance can be built using 
the field which sees superficially and laps with the data line. Under the present circumstances, since 
there is no need of wiring the scanning line lining up side-by-side in a capacity line or a capacity 
electrode like the background technique mentioned above, it is not necessary to extend the non-opening 
field of each pixel by the existence of the scanning line and a capacity line, or a capacity electrode 
concerned lining up side-by-side. That is, it becomes possible to increase storage capacitance relatively, 
extending the opening field of each pixel by forming the 1st capacity electrode and the 2nd capacity 
electrode in the data line in piles in three dimensions on a substrate. 

[001 1] And since the 1st capacity electrode made into pixel electrode potential consists of the same 
film as the scanning line and the 2nd capacity electrode made into fixed potential consists of the same 
film as the medium conductive layer which carries out trunk connection of the thin film transistor to a 
pixel electrode, it is very advantageous, also when it is not necessary to carry out additional formation 
of the electric conduction film of dedication and an equipment configuration and a production process 
are simplified, in order to build such storage capacitance to the field which laps with the data line. Since 
the 1st capacity electrode can be formed only by a deployment of the same film as the scanning line in 
the field (field which does not lap with the scanning line) which laps with the data line especially being 
achieved, and adding modification to pattern NINGU at the time of scanning-line formation, it is 
convenient practically. Furthermore, since such a medium conductive layer has a long distance between 
layers of a pixel electrode and a thin film transistor, it avoids the technical difficulty which connects 
both in the contact hole whose number is one, if it is possible, it can close connecting both 
comparatively in two in-series contact holes of a minor diameter, it can reduce a plane region required 
in order to connect both, and can raise equipment dependability. And since the 2nd capacity electrode 
can be formed only by adding modification to pattern NINGU at the time of such medium conductive 
layer formation, it is convenient practically. 

[0012] In addition to these, the 2nd capacity electrode is connected to the conductive light-shielding 
film which specifies the opening field of each pixel selectively at least, and it considers as fixed potential, 
namely, since it uses also as a capacity line for dropping the light-shielding film concerned on fixed 
potential, it becomes unnecessary to wire the scanning line and stable ranking and hierarchy in the 
capacity line made into fixed potential, and a pixel numerical aperture can be improved. Furthermore, 
even when treating powerful incident light like especially a projector application, the protection-from- 
light engine performance to the light which has an adverse effect on the display of the incident light of 
the slant like the above-mentioned, return light, internal reflection light, multiple echo light, etc. can be 
improved by the light-shielding film which makes the 2nd capacity electrode fixed potential. 
[0013] The image display of the high definition whose contrast ratio could improve the protection-from- 
light engine performance while raising the pixel numerical aperture and being able to increase storage 
capacitance with the electro-optic device of this invention, and the cross talk and the ghost were 



-5- 



eventually reduced, and improved becomes possible the above result. 

[0014] In one mode of the electro-optic device of this invention, said 2nd capacity electrode is arranged 
between said 1st capacity electrodes and said data lines. 

[0015] According to this mode, the 2nd capacity electrode made into fixed potential functions as 
electromagnetic shielding between the 1st capacity electrode made into pixel electrode potential, and 
the data line with which a picture signal is supplied. For this reason, the potential fluctuation in the data 
line has an adverse effect on the 1st capacity electrode (further pixel electrode), or the before-it- 
happens prevention of the potential fluctuation in the 1st capacity electrode having an adverse effect on 
the data line by capacity coupling between the data line and the 1st capacity electrode can be carried 
out. On the contrary, in order to reduce the adverse effect by such capacity coupling, it is not 
necessary to thicken the interlayer insulation film between both. 

[0016] In other modes of the electro-optic device of this invention, said light-shielding film is connected 
through the contact hole which has been arranged on said substrate at the lower layer side of said thin 
film transistor, and was punctured by the field of said thin film transistor in which a channel field is seen 
from said substrate side at least, and it consists of a lower layer light-shielding film of wrap conductivity, 
it regards as this lower layer light-shielding film and said 2nd capacity electrode superficially, and said 
1 st capacity electrode is not formed. 

[0017] According to this mode, a lower layer light-shielding film can reduce property degradation of a 
thin film transistor of the thin film transistor can shade a channel field by that of a wrap to the return 
light (namely, light which runs through synthetic optical system when using it for the projector of a 
double plate type by using the rear-face reflected light and the electro-optic device concerned as a 
light valve, combining) from the lower layer side of a thin film transistor by seeing a channel field from a 
substrate side at least, and according to return light. And the 2nd capacity electrode is seen 
superficially, and through the contact hole punctured by the field in which the 1st capacity electrode is 
not formed, it connects with such a conductive lower layer light-shielding film, and let it be fixed 
potential. Therefore, storage capacitance can be built to the field which laps with the data line, using a 
lower layer light-shielding film also as a capacity line. 

[0018] In the mode besides equipped with the layer light-shielding film, you may have further the upper 
light-shielding film which specifies the opening field of each of said pixel to the upper layer side of said 
thin film transistor selectively at least. 

[0019] If constituted, by thus, the upper light-shielding film with which the upper layer side of a thin film 
transistor was equipped It becomes possible to perform protection from light to the incident light of the 
slant from the upper layer side of a thin film transistor at the latest of a thin film transistor compared 
with the light-shielding film in which it was prepared by for example, the opposite substrate. Like 
especially a projector application, the optical omission also by the slanting incident light or case of 
powerful incident light can be prevented effectively, and protection from light becomes possible 
effectively further also about incident light, a slanting internal reflection light further based on this or 
return light, and slanting multiple echo light. In addition, the upper light-shielding film does not need to 
be conductivity in this case. 

[0020] In this case, further, the laminating of said upper light-shielding film is carried out to an upper 
layer side rather than said data line on said substrate, and it is seen superficially, and may be formed in 
the shape of a grid. 

[0021] Thus, if constituted, since the upper light-shielding film does not exist between the data line and 
a thin film transistor, the contact hole for seeing superficially and connecting the data line and a thin 
film transistor can be punctured in the location which laps with the upper light-shielding film. That is, in 
order to secure the clearance which punctures the starting contact hole, a constriction and opening are 
prepared in the upper light-shielding film, or the need of carrying out fragmentation formation of the 
upper light-shielding film at the shape of a stripe is lost, and the data line and the scanning line can be 
thoroughly formed for the upper light-shielding film in the shape of a wrap grid. This becomes possible to 
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specify the opening field of each pixel only by the upper light-shielding film, and the protection-from- 
light engine performance is raised further. 

[0022] Said light-shielding film consists of the conductive upper light-shielding film arranged on said 
substrate at the upper layer side of said thin film transistor in other modes of the electro-optic device 
of this invention. 

[0023] According to this mode, by the upper light-shielding film with which the upper layer side of a thin 
film transistor was equipped, it becomes possible to perform protection from light to the incident light of 
the slant from the upper layer side of a thin film transistor, especially like a projector application, the 
optical omission also by the slanting incident light or case of powerful incident light can be prevented 
effectively, and protection from light becomes possible effectively further also about incident light, a 
slanting internal reflection light further based on this or return light, and slanting multiple echo light. And 
it connects with such a conductive upper light-shielding film, and let the 2nd capacity electrode be fixed 
potential. Therefore, storage capacitance can be built to the field which laps with the data line, using the 
upper light-shielding film also as a capacity line. 

[0024] In the mode besides equipped with the layer light-shielding film, said upper light-shielding film It 
is formed in the shape of [ containing the main track section which the laminating was carried out to the 
lower layer side rather than said data line on said substrate, and saw superficially, and met said scanning 
line, and the lobe which projected along with said data line from this main track section ] a stripe. It 
regards as said data line and said thin film transistor superficially, and you may connect through the 
contact hole punctured by the field in which the upper light-shielding film of the shape of said stripe is 
not formed. 

[0025] Thus, if constituted, the upper light-shielding film formed in the shape of [ containing the main 
track section which met the scanning line, and the lobe which projected along with the data line from 
this main track section ] a stripe can prescribe the opening field of the pixel in all of the scanning lines, 
and the great portion of data line. And although the laminating of the upper light-shielding film is carried 
out between the data line and a thin film transistor, the contact hole which connects the data line and a 
thin film transistor to the field (namely, field at the point of a lobe) in which the upper stripe-like light- 
shielding film is not formed can be punctured satisfactory at all. 

[0026] Or in the mode equipped with this upper light-shielding film, the laminating of said upper light- 
shielding film is carried out to an upper layer side rather than said data line on said substrate, and it is 
seen superficially, is formed in the shape of a grid, is superficially regarded as said upper light-shielding 
film and said 2nd capacity electrode, and may be connected through the contact hole punctured by the 
field in which said data line is not formed. 

[0027] Thus, if constituted, in order to secure the clearance which punctures the contact hole for 
connecting the data line and a thin film transistor since the upper light-shielding film does not exist 
between the data line and a thin film transistor, a constriction and opening are prepared in the upper 
light-shielding film, or the need of carrying out fragmentation formation of the upper light-shielding film 
at the shape of a stripe is lost, and the data line and the scanning line can be thoroughly formed for the 
upper light-shielding film in the shape of a wrap grid. This becomes possible to specify the opening field 
of each pixel only by the upper light-shielding film, and the protection-from-light engine performance is 
raised further. And although the laminating of the data line is carried out between the upper light- 
shielding film and the 2nd capacity electrode, the contact hole which connects the upper light-shielding 
film and the 2nd capacity electrode to the field in which the data line is not formed (it sees superficially, 
and it projects a little and the 2nd capacity electrode is formed from the formation field of the data line) 
can be punctured satisfactory at all. 

[0028] In the mode besides equipped with the layer light-shielding film, a channel field may be seen from 
said substrate side, and the lower layer side of said thin film transistor may be further equipped with a 
wrap lower layer light-shielding film, even if there are few said thin film transistors. 
[0029] Thus, if constituted, a lower layer light-shielding film can reduce property degradation of a thin 
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film transistor of the thin film transistor can shade a channel field to the return light from the lower 
layer side of a thin film transistor by that of a wrap by seeing a channel field from a substrate side at 
least, and according to return light. In addition, a lower layer light-shielding film does not need to be 
conductivity in this case. 

[0030] As for said lower layer light-shielding film, said scanning line, said data line, and said thin film 
transistor, in the mode equipped with both upper light-shielding film mentioned above and lower layer 
light-shielding film, it is desirable to see superficially and not to overflow the formation field of said 
upper light-shielding film on said substrate. 

[0031] Thus, if constituted, it will be reflecting on a substrate on the top face of the scanning line which 
the incident light which carried out incidence protruded from the formation field of the upper light- 
shielding film, the data line, a thin film transistor, or a lower layer light-shielding film, and the before-it- 
happens prevention of the internal reflection light and multiple echo light in the interior of the electro- 
optic device concerned occurring can be carried out effectively. In addition, although it is reflecting on 
the underside of the upper light-shielding film which return light's protruded from the formation field of a 
lower layer light-shielding film and the internal reflection light and multiple echo light in the interior of 
the electro-optic device concerned are generated a little, since optical reinforcement is far low 
compared with incident light, incident light swerves, and it compares and is slight [ return light / the 
adverse effect of the internal reflection by return light, or multiple echo light ]. Therefore, how (that is, 
the upper light-shielding film is somewhat larger than a lower layer light-shielding film) depending on 
which a lower layer light-shielding film does not overflow the upper light-shielding film in this way is 
desirable. 

[0032] In addition to the field which sees superficially and laps with said data line, in other modes of the 
electro-optic device of this invention, said storage capacitance is selectively arranged also to the field 
which met said scanning line. 

[0033] According to this mode, it becomes possible to increase storage capacitance relatively by 
forming the 1st capacity electrode and the 2nd capacity electrode also in the field which it not only 
forms in the data line in piles in three dimensions, but met the data line on a substrate, extending the 
opening field of each pixel. 

[0034] In other modes of the electro-optic device of this invention, said light-shielding film is installed 
outside this image display field from the inside of an image display field, and is dropped on fixed potential 
out of this image display field. 

[0035] According to this mode, since the light-shielding film connected with the 2nd capacity electrode 
into the image display field is installed outside an image display field and dropped on fixed potential, it 
functions good as a capacity line. Under the present circumstances, a light-shielding film is made to 
fixed potential comparatively simply and certainly using the constant potential line or the constant 
source of potential for a circumference circuit or actuation circuits located especially in the boundary 
region outside an image display field. 

[0036] Such an operation and other gains of this invention are made clear from the gestalt of the 

operation explained below. 

[0037] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. Each following operation gestalt applies the electro-optic device of this invention to liquid 
crystal equipment. 

[0038] (The 1st operation gestalt) The configuration of the electro-optic device in the 1st operation 
gestalt of this invention is explained with reference to drawing 5 from drawing 1 . Drawing 1 is equal 
circuits, such as various components in two or more pixels formed in the shape of [ which constitutes 
the image display field of an electro-optic device ] a matrix, and wiring. Drawing 2 is a top view of two or 
more pixel groups where the TFT array substrate with which the data line, the scanning line, a pixel 
electrode, etc. were formed adjoins each other, drawing 3 is the A~A' sectional view of drawing 2 R> 2, 
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ancf drawing 4 is the B-B' sectional view of drawing 2 . Moreover, drawing 5 is the top view of the pixel 
of the TFT array substrate in which a light-shielding film is extracted and shown. In addition, in order to 
make each class and each part material into the magnitude of extent which can be recognized on a 
drawing in drawing 3 and drawing 4 , respectively, contraction scales are made to have differed for each 
class or every each part material. 

[0039] In drawing 1 , TFT30 for two or more pixels formed in the shape of [ which constitutes the image 
display field of the electro-optic device in this operation gestalt ] a matrix to control pixel electrode 9a 
and the pixel electrode 9a concerned is formed, and data-line 6a to which a picture signal is supplied is 
electrically connected to the source concerned of TFT30. The picture signals S1 ? S2, — , Sn written in 
data-line 6a may be supplied to line sequential, and you may make it supply them to this order for every 
group to two or more data-line 6a which adjoin each other. Moreover, scanning-line 3a is electrically 
connected to the gate of TFT30, and it consists of predetermined timing so that the scan signals G1, G2, 
— , Gm may be impressed to scanning-line 3a in pulse line sequential at this order. It connects with the 
drain of TFT30 electrically, and pixel electrode 9a writes in the picture signals SI, S2, — , Sn supplied 
from data-line 6a in TFT30 which is a switching element when only a fixed period closes the switch to 
predetermined timing. Fixed period maintenance of the picture signals S1, S2, — , Sn of the 
predetermined level written in liquid crystal as an example of electrooptic material through pixel 
electrode 9a is carried out between the counterelectrodes (it mentions later) formed in the opposite 
substrate (it mentions later). When the orientation and order of molecular association change with the 
voltage levels impressed, liquid crystal modulates light and enables a gradation display. According to the 
electrical potential difference impressed when it was in no MARI White mode, the passage quantity of 
light of incident light is reduced, if it is in NOMA reeve rack mode, according to the impressed electrical 
potential difference, the passage quantity of light of incident light will increase, and light with the 
contrast according to a picture signal will carry out outgoing radiation from an electro-optic device as a 
whole. Here, in order to prevent the held picture signal leaking, storage capacitance 70 is added to the 
liquid crystal capacity and juxtaposition which are formed between pixel electrode 9a and a 
counterelectrode. Storage capacitance 70 is formed between the drain of TFT30, and the capacity line 
300 which supplies constant potential. 

[0040] In drawing 2 , on the TFT array substrate of an electro-optic device, two or more transparent 
pixel electrode 9a is prepared in the shape of a matrix, and data-line 6a and scanning-line 3a are 
prepared respectively along the boundary of pixel electrode 9a in every direction. 
[0041] Moreover, scanning-line 3a is arranged so that the lower right in drawing may counter channel 
field 1a' shown in the slash field of** among semi-conductor layer 1a, and scanning-line 3a functions as 
a gate electrode. Thus, TFT30 for pixel switching by which opposite arrangement of the scanning-line 3a 
was carried out as a gate electrode is formed in the crossing part of scanning-line 3a and data-line 6a 
at channel field 1a\ respectively. 

[0042] With this operation gestalt, as the thick wire in drawing showed, 1st light-shielding film of 
example slack 1 1a of the light-shielding film 41 with built-in example slack of the upper light-shielding 
film and a lower layer light-shielding film is formed in the shape of a grid along with scanning-line 3a and 
data-line 6a, and has specified the opening field of each pixel, respectively. In addition, although not 
illustrated, plane configuration of the edge of each pixel electrode 9a is carried out so that it may lap 
with the edge of 1st light-shielding film 1 1a and the internal-organs light-shielding film 41 slightly. 
[0043] As shown in drawing 4 from drawing 2 , 1st light-shielding film 1 1a looks at TFT30 still more 
nearly superficially including a wrap part from the TFT array substrate 10 side (the inside of drawing 3 
and drawing 4 , under), and is formed in the shape of a grid along with scanning-line 3a and data-line 6a. 
1st light-shielding film 1 1a shades the return light from the rear face and incident light study system of 
the TFT array substrate 10, and prevents effectively that the property of TFT30 changes with optical 
pumping based on this light owing to the leakage current at the time of OFF of TFT30. Such 1st 
protection-from-light layer 1 1a consists of the metal simple substance containing at least one of 
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refractory metals, such as Ti (titanium), Cr (chromium), W (tungsten), Ta (tantalum), Mo (molybdenum), 
Pb (lead), etc. which were formed by CVD or sputtering, an alloy, metal silicide, etc. Moreover, the 
thickness is about 50-300nm. Since especially the return light that consists of an incident light part 
which runs through prism etc. from other electro-optic devices in combining two or more electro-optic 
devices by the projector for the color displays of a double plate type etc. through prism etc. and 
constituting one optical system is powerful, it is very effective to prepare 1st light-shielding film 11a in 
the TFT30 bottom in this way. On the other hand, the internal-organs light-shielding film 41 as well as 
1st light-shielding film 1 1a consists of the metal simple substance containing the refractory metal of 
about 50-300nm of thickness, an alloy, metal silicide, etc. Or it consists of aluminum film of about 50- 
500nm of thickness like data-line 6a. 

[0044] As shown in drawing 3 , data-line 6a is electrically connected to 1d of high concentration source 
fields on the TFT array substrate 10 among semi-conductor layer 1a which consists of polish recon film 
through a contact hole ACNT. 

[0045] On the other hand, as shown in drawing 4 , pixel electrode 9a is electrically connected to high 
concentration drain field 1e among semi-conductor layer 1a through contact holes ICNT and BCNT by 
relaying an example slack barrier layer 34 of a medium conductive layer. The barrier layer 34 is formed in 
the corner of pixel electrode 9a in the shape of an island along with scanning-line 3a, as shown in 
drawing 2 . Thus, even if the distance between layers between pixel electrode 9a and semi-conductor 
layer 1a which constitutes TFT30 is long to about 1000nm by using the barrier layer 34, between both 
can be connected comparatively good in two in-series contact holes ICNT and BCNT of a minor 
diameter, avoiding the technical difficulty which connects between both in one contact hole, and it 
becomes possible to raise a pixel numerical aperture. If such a barrier layer 34 is used especially, 
etching at the time of contact hole puncturing will run, and it will be useful also to prevention. Such a 
barrier layer 34 consists of conductive polish recon film formed by CVD. Or it consists of the metal 
simple substance containing at least one of refractory metals, such as Ti, Cr, W, Ta, Mo, Pb, etc. which 
were formed by CVD or sputtering, an alloy, metal silicide, etc. By constituting from such a refractory 
metal, it also becomes possible to operate the barrier layer 34 as a light-shielding film which specifies a 
part of opening field of each pixel. However, such a barrier layer 34 may consist of metal membranes, 
such as aluminum other than a refractory metal (aluminum), and may consist of multilayers containing 
two or more these film (for example, the polish recon film and a metal membrane) further. In any case, 
thickness of the barrier layer 34 is set to about 50-450nm. 

[0046] As shown in drawing 4 from drawing 2 , example slack storage capacitance 70-1 of storage 
capacitance 70 (refer to drawing 1 ) is built to the field to which the 1st capacity electrode 13-1 which 
consists of the same film (for example, conductive polish recon film) as scanning-line 3a, and the 2nd 
capacity electrode 33-1 which consists of the same film as the barrier layer 34 see superficially, and 
laps with data-line 6a by what is done for opposite arrangement through a dielectric film 42. That is, the 
1st capacity electrode 13-1 is formed with the electrode of the shape of an island which has the lobe to 
which it sees superficially, and extends along with data-line 6a from the part which adjoined at least the 
intersection of scanning-line 3a and data-line 6a, and the part extends to the field of the barrier layer 
34. And the 2nd capacity electrode 33-1 is formed with the electrode of the shape of an island which 
has the lobe to which it extends along with data-line 6a to the part which adjoins semi-conductor layer 
1a over the 1st capacity electrode 13-1 from the part which adjoined at least the intersection of 
scanning-line 3a and data-line 6a, and the part extends to the field of the barrier layer 34 so that it may 
lap with the 1st capacity electrode 13-1. 

[0047] The 1st capacity electrode 13-1 is carrying out field contact with the barrier layer 34 in the 
adjoining field of the contact hole BCNT where the dielectric film 42 was removed, and the barrier layer 
34 is relayed, and it connects with pixel electrode 9a (connecting with high concentration drain field 1e 
simultaneously in a contact hole BCNT), and let it be pixel electrode potential. 

[0048] The 2nd capacity electrode 33-1 is connected to conductive 1st light-shielding film 11a through 
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the contact hole SCNT. It is installed in the perimeter from the image display field where pixel electrode 
9a has been arranged, it connects with the constant source of potential, and an electric target, and let 
grid-like 1st light-shielding film 1 1a be fixed potential. That is, it connects with 1st light-shielding film 
1 1a, and let the 2nd capacity electrode 33-1 be fixed potential. Thus, with this operation gestalt, 1st 
light-shielding film 1 1a functions as a capacity line 300 shown in drawing 1 . and as a constant source of 
potential where 1st light-shielding film 1 1a installed in a boundary region from an image display field is 
connected The constant source of potential of a positive supply or a negative supply supplied to the 
data-line actuation circuit (it mentions later) which controls the sampling circuit which supplies the 
scanning-line actuation circuit (it mentions later) and picture signal for supplying the scan signal for 
driving TFT30 to scanning-line 3a to data-line 6a is sufficient, and The constant potential supplied to 
the opposite substrate 20 side is sufficient. 

[0049] The dielectric film 42 of storage capacitance 70-1 consists of the comparatively thin BHTO film 
and HTO film of about 5~200nm of thickness. As long as the dependability of thickness is fully acquired 
from a viewpoint which increases storage capacitance 70-1 , a dielectric film 42 is so good that it is thin. 
[0050] As shown in drawing 3 , the electro-optic device is equipped with the transparent TFT array 
substrate 10 and the transparent opposite substrate 20 by which opposite arrangement is carried out at 
this. The TFT array substrate 10 consists of for example, a quartz substrate, a glass substrate, and a 
silicon substrate, and the opposite substrate 20 consists of a glass substrate or a quartz substrate. 
Pixel electrode 9a is prepared in the TFT array substrate 10, and the orientation film 16 with which 
predetermined orientation processing of rubbing processing etc. was performed is formed in the upside. 
Pixel electrode 9a consists of transparent conductive thin films, such as for example, ITO (Indium Tin 
Oxide) film. Moreover, the orientation film 16 consists of organic thin films, such as for example, a 
polyimide thin film. 

[0051] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode 21 
is formed, and the orientation film 22 with which predetermined orientation processing of rubbing 
processing etc. was performed is formed in the bottom. A counterelectrode 21 consists of transparent 
conductive thin films, such as for example, ITO film. Moreover, the orientation film 22 consists of organic 
thin films, such as a polyimide thin film. 

[0052] TFT30 for pixel switching which carries out switching control of each pixel electrode 9a is formed 
in the location which adjoins each pixel electrode 9a at the TFT array substrate 10. 
[0053] You may make it form the 2nd light-shielding film 23 of the shape of the shape of a grid, and a 
stripe, as further shown in the opposite substrate 20 at drawing 3 and drawing 4 . By taking such a 
configuration, protection from light to the incident light from the opposite substrate 20 side can be 
ensured, and the field where incident light is irradiated to the 2nd light-shielding film 23 — high — it 
serves to prevent the temperature rise of an electro-optic device by forming by the film [ **** ]. 
[0054] Thus, it is constituted, and between the TFT array substrates 10 and the opposite substrates 20 
which have been arranged so that pixel electrode 9a and a counterelectrode 21 may meet, the liquid 
crystal which is an example of electrooptic material is enclosed with the space surrounded by the 
below-mentioned sealant, and the liquid crystal layer 50 is formed. The liquid crystal layer 50 takes a 
predetermined orientation condition with the orientation film 16 and 22 in the condition that the electric 
field from pixel electrode 9a are not impressed. The liquid crystal layer 50 consists of liquid crystal 
which mixed the pneumatic liquid crystal of a kind or some kinds. It is the adhesives which consist of a 
photo-setting resin or thermosetting resin in order that a sealant may stick the TFT array substrate 10 
and the opposite substrate 20 around those, and gap material, such as glass fiber for making distance 
between both substrates into a predetermined value or a glass bead, is mixed. 
[0055] Furthermore, the substrate insulator layer 12 is formed in the bottom of TFT30 for pixel 
switching. The substrate insulator layer 12 has the function to prevent degradation of the property of 
TFT30 for pixel switching with the dry area at the time of polish of the front face of the TFT array 
substrate 10, the dirt which remains after washing, by being formed all over the TFT array substrate 10 
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while insulating TFT30 from 1st light-shielding film 1 1a. 

[0056] In drawing 3 TFT30 for pixel switching It has LDD (Lightly Doped Drain) structure. Channel field 
1a' of semi-conductor layer 1a in which a channel is formed of the electric field from scanning-line 3a 
and concerned scanning-line 3a, 1d list of high concentration source fields of low concentration source 
field 1b of the insulating thin film 2 containing the gate dielectric film with which scanning-line 3a and 
semi-conductor layer 1a are insulated, data-line 6a, and semi-conductor layer 1a and low concentration 
drain field 1c, and semi-conductor layer 1a is equipped with high concentration drain field 1e. Trunk 
connection of the one to which it corresponds of two or more pixel electrode 9a so that it may be 
shown is carried out to drawing 4 by the barrier layer 34 through contact holes ICNT and BCNT at high 
concentration drain field 1e. 

[0057] As shown in drawing 3 and drawing 4 , on scanning-line 3a, the 1st interlayer insulation film 4 
with which the contact hole ICNT which leads to the contact hole ACNT and high concentration drain 
field 1e which lead to 1d of high concentration source fields was formed respectively is formed. On 
data-line 6a, the 2nd interlayer insulation film 7 with which the contact hole ICNT which leads to the 
barrier layer 34 was formed is formed. On the 2nd interlayer insulation film 7, the internal-organs light- 
shielding film 41 is formed, and the 3rd interlayer insulation film 8 with which the contact hole ICNT to 
the barrier layer 34 was formed is further formed on this. The above-mentioned pixel electrode 9a is 
prepared in the top face of the 3rd interlayer insulation film 8 constituted in this way. 
[0058] As explained above, since there is no need of wiring the scanning line lining up side-by-side in a 
capacity line or a capacity electrode like the background technique mentioned above by forming the 1st 
capacity electrode 13-1 and the 2nd capacity electrode 33-1 in data-line 6a in piles in three dimensions 
on the TFT array substrate 10 according to this operation gestalt, it is not necessary to extend the 
non-opening field of each pixel, and big storage capacitance is obtained. And since it consists of the 
same film as scanning-line 3a and the 2nd capacity electrode 33-1 consists of the same film as the 
barrier layer 34, the 1st capacity electrode 13-1 is very advantageous, also when it is not necessary to 
carry out additional formation of the electric conduction film of dedication and an equipment 
configuration and a production process are simplified, in order to build such storage capacitance 70-1 to 
the field which laps with data-line 6a. The 1st capacity electrode 13-1 can be formed only by adding 
modification to pattern NINGU at the time of formation of scanning-line 3a especially, and the 2nd 
capacity electrode 33-1 can be formed only by adding modification to pattern NINGU at the time of 
formation of the barrier layer 34. Since 1st light-shielding film 1 1a which specifies the opening field of 
each pixel is used also as a capacity line 300 (refer to drawing 1 ) for dropping the 2nd capacity 
electrode 33-1 to fixed potential in addition to these, it is not necessary to wire a capacity line lining up 
side-by-side with scanning-line 3a. Furthermore, even when treating powerful incident light for data-line 
6a, scanning-line 3a, and TFT30 grade like a projector application from the upper and lower sides by the 
built-in wrap grid-like light-shielding film 41 and 1st light-shielding film 1 1a, sufficient protection from 
light can be performed to the light which has an adverse effect on the display of slanting incident light, 
return light, internal reflection light, multiple echo light, etc. 

[0059] Although a level difference arises with the operation gestalt explained above to the field which 
met data-line 6a and scanning-line 3a by carrying out the laminating of many conductive layers The TFT 
array substrate 10, the substrate insulator layer 12, the 1st interlayer insulation film 4, and the 2nd 
interlayer insulation film 7 are trenched. By embedding wiring and the TFT30 grade of data-line 6a etc., 
may perform flattening processing and grinding the level difference of the top face of the 3rd interlayer 
insulation film 8 or the 2nd interlayer insulation film 7 by CMP (Chemical MechanicalPolishing) 
processing etc. — or the flattening processing concerned may be performed by forming in common 
using organic [ SOG ]. 

[0060] Furthermore, although TFT30 for pixel switching has LDD structure with the operation gestalt 
explained above as preferably shown in drawing 3 , it may be TFT of the self aryne mold which may have 
the offset structure which does not drive an impurity into low concentration source field 1b and low 
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concentration drain field 1c, drives in an impurity by high concentration by using as a mask the gate 
electrode which consists of a part of scanning line 3a, and forms the high concentration source and a 
drain field in self align. Moreover, although considered as the single gate structure which has arranged 
one gate electrode of TFT30 for pixel switching among 1d [ of high concentration source fields ], and 
high concentration drain field 1e with this operation gestalt, two or more gate electrodes may be 
arranged among these. Thus, if TFT is constituted above the dual gate or the triple gate, the leakage 
current of a joint with a channel, the source, and a drain field can be prevented, and the current at the 
time of OFF can be reduced. 

[0061] In addition, the insulator layer between each class which insulates between electric conduction 
film in the electro-optic device of each operation gestalt explained to the 1st operation gestalt and the 
following By ordinary pressure, the reduced pressure CVD method, a plasma-CVD method, etc., for 
example, TEOS (tetrapod ethyl orthochromatic silicate) gas, What is necessary is just to constitute from 
silicate glass film, such as NSG (non doped silicate glass) and PSG (Lynn silicate glass), a silicon nitride 
film, silicon oxide film, etc. using TEB (tetrapod ethyl boat rate) gas etc. Moreover, the thickness of the 
insulator layer between each class is about 100-1000nm. 

[0062] Since the 2nd capacity electrode 33-1 made into fixed potential between the 1st capacity 
electrodes 13-1 and data-line 6a which are made into pixel electrode potential especially with this 
operation gestalt is arranged, the before-it-happens prevention of both potential fluctuation doing an 
adverse effect mutually can be carried out by capacity coupling between data-line 6a and the 1st 
capacity electrode 13-1. On the contrary, in order to reduce the adverse effect by such capacity 
coupling, it is not necessary to thicken the 1st interlayer insulation film 4 between both. 
[0063] Moreover, with this operation gestalt, although both 1st light-shielding film 11a which has a 
function as a capacity line 300 as mentioned above, and the built-in light-shielding film 41 are formed in 
the shape of a grid, 1st light-shielding film 11a may be formed in the shape of a stripe, as long as the 
function as a capacity line 300 is achieved. Furthermore, it may be constituted so that it may become a 
grid-like non-opening field because both light-shielding films lap. In addition, it is desirable to constitute 
from this operation gestalt so that both 1st light-shielding film 1 1a and the built-in light-shielding film 41 
may be formed in the shape of a grid, and 1st light-shielding film 11a may see superficially like drawing 5 
which extracts and shows 1st light-shielding film 1 1a and the built-in light-shielding film 41 and the 
formation field of the built-in light-shielding film 41 may not be overflowed (namely, somewhat small). 
Under the present circumstances, as for the scanning line which is not illustrated among both, the data 
line, TFT, etc., it is still more desirable to be constituted so that it may see superficially and the 
formation field of 1st light-shielding film 11a may not be overflowed. Thus, if constituted, it will be 
reflecting by 1st light-shielding film 1 1a (further the scanning line, the data line, etc.) which the incident 
light from the opposite substrate 20 side protruded from the formation field of the built-in light-shielding 
film 41, and the before-it-happens prevention of the internal reflection light and multiple echo light in 
the interior of the electro-optic device concerned occurring can be carried out effectively. In addition, if 
the built-in light-shielding film 41 is formed in this way somewhat more greatly than 1st light-shielding 
film 1 1a, it will be reflecting in built-in light-shielding film 41 part which the return light from the TFT 
array substrate 10 side protruded from the formation field of 1st light-shielding film 1 1a, and the internal 
reflection light and multiple echo light in the interior of the electro-optic device concerned will be 
generated a little. However, since optical reinforcement is far low compared with incident light, the 
return light of the adverse effect of the internal reflection by return light or multiple echo light is slight 
compared with it of incident light. Therefore, the configuration of this operation gestalt is advantageous. 
[0064] In addition, since 1st light-shielding film 1 1a is used as a capacity line 300 and the built-in light- 
shielding film 41 is not used as a capacity line 300 with this operation gestalt, the built-in light-shielding 
film 41 does not need to be conductivity. 

[0065] (The 2nd operation gestalt) Next, with reference to drawing 6 , the 2nd operation gestalt of the 
electro-optic device of this invention is explained. Drawing 6 is a top view which is the pixel of the TFT 
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arr&y substrate with which the data line, the scanning line, a pixel electrode, etc. were formed here. 
Moreover, in drawing 6 , the same reference mark is given to the same component as drawing 5 (the 1st 
operation gestalt) from drawing 2 , and the explanation is omitted. 

[0066] As shown in drawing 6 , with the 2nd operation gestalt, it differs compared with the 1st operation 
gestalt in that other example slack storage capacitance 70-2 of the storage capacitance 70 which 
looked at superficially and was shown in drawing 1 is formed not only in the field which laps with data- 
line 6a but in the field in alignment with scanning-line 3a. With the 2nd operation gestalt, more 
specifically the 1st capacity electrode 13-2 It consists of a part which is extended along with scanning- 
line 3a in addition to the part which laps with data-line 6a (that is, it forms in the shape of abbreviation 
* for T characters in drawing 6 — having — ****). the 2nd capacity electrode 33-2 It consists of a part 
which is extended along with scanning-line 3a in addition to the part which laps with data-line 6a (that is, 
formed in the shape of abbreviation for L characters in drawing 6 ). And as the part extended along with 
scanning-line 3a is formed broadly and built-in light-shielding film 41 ' can form a contact hole ICNT, the 
part corresponding to a contact hole ICNT is narrow, and it is formed, so that such storage capacitance 
70-2 may be hidden. Furthermore, conductive layer 3b of the shape of an island which consists of the 
same film as scanning-line 3a or the capacity electrode 13-2 for the 1st is formed in the perimeter of a 
contact hole ICNT in order to compensate the protection-frorrHight performance degradation in the 
constriction part of this built-in light-shielding film 41 \ Moreover, the barrier layer 34 is arranged along 
with scanning-line 3a. About other configurations, it is the same as that of the case of the 1st operation 
gestalt. 

[0067] Therefore, according to the 2nd operation gestalt, bigger storage capacitance is obtained by 
forming also in the field in alignment with scanning-line 3a in addition to forming the 1 st capacity 
electrode 13-2 and the 2nd capacity electrode 33-2 in data-line 6a in piles in three dimensions on the 
TFT array substrate 10. 

[0068] (The 3rd operation gestalt) Next, with reference to drawing 9 , the 3rd operation gestalt of the 
electro-optic device of this invention is explained from drawing 7 . Drawing 7 is a top view which is the 
pixel of the TFT array substrate with which the data line, the scanning line, a pixel electrode, etc. were 
formed here, drawing 8 is the A-A T sectional view of drawing 7 , and drawing 9 is the B-B' sectional view 
of drawing 7 R> 7. In addition, in order to make each class and each part material into the magnitude of 
extent which can be recognized on a drawing in drawing 8 and drawing 9 , respectively, contraction 
scales are made to have differed for each class or every each part material. Moreover, in drawing 9 , the 
same reference mark is given to the same component as drawing 2 to drawing 5 (the 1st operation 
gestalt) from drawing 7 , and the explanation is omitted. 

[0069] As shown in drawing 9 from drawing 7 , with the 3rd operation gestalt, it replaces with 1st light- 
shielding film 1 1a with the TFT30 bottom compared with the 1st operation gestalt, and the conductive 
built-in light-shielding film 43 with a TFT30 upside is used as a capacity line 300 (refer to drawing 1 ). 
Furthermore, the laminating of the built-in light-shielding film 43 is carried out to the data-line 6a 
bottom instead of a data-line 6a upside like the built-in light-shielding film 41 in the 1st operation 
gestalt, and in order to puncture a contact hole ACNT, it is divided in the part corresponding to a 
contact hole ACNT. That is, the built-in light-shielding film 43 is formed in the shape of [ containing the 
shape not of a grid but the main track section extended along with scanning-line 3a, and the lobe which 
projected along with data-line 6a from this main track section (to drawing 7 R>7 Nakagami side) ] a 
stripe. Furthermore, since the 1st capacity electrode 13-3 does not intervene between the 2nd capacity 
electrode 33-3 and the built-in light-shielding film 43 as a capacity line 300, storage capacitance 70-3 is 
formed also in the part which punctures the contact hole BMCNT which sees superficially and connects 
the 2nd capacity electrode 33-3 and the built-in light-shielding film 43 (capacity line 300). That is, the 
area of storage capacitance is increasing compared with the case of the 1 st operation gestalt which 
cannot form storage capacitance in the part which punctures the contact hole SCNT which connects 
the 2nd capacity electrode 33-1 and 1st light-shielding film 1 1a (capacity line 300). About other 
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configurations, it is the same as that of the case of the 1 st operation gestalt. 

[0070] Thus, according to the 3rd operation gestalt, big storage capacitance is obtained by forming the 
1st capacity electrode 13-3 and the 2nd capacity electrode 33-3 in data-line 6a in piles in three 
dimensions on the TFT array substrate 10. 

[0071] Moreover, in the 3rd operation gestalt, it is also possible to replace with the data-line 6a bottom, 
and to arrange the built-in light-shielding film 43 as a capacity line 300 to the data-line 6a up side. In 
this case, it is not necessary to avoid a contact hole ACNT and to make the built-in light-shielding film 
43 divide, and the protection-from-light engine performance can be improved by the built-in grid-like 
light-shielding film. On the other hand, what is necessary is to remove and just to puncture from the 
formation field of data-line 6a, about a contact hole BMCNT. 

[0072] In addition, since the built-in light-shielding film 43 is used as a capacity line 300 and 1st light- 
shielding film 1 1a is not used as a capacity line 300 with this operation gestalt, 1st light-shielding film 
1 1a does not need to be conductivity. 

[0073] (The 4th operation gestalt) Next, with reference to drawing 10 , the 4th operation gestalt of the 
electro-optic device of this invention is (explained. Drawing 10 is a top view which is the pixel of the TFT 
array substrate with which the data line, the scanning line, a pixel electrode, etc. were formed here. 
Moreover, in drawing 10 , the same reference mark is given to the same component as drawing 7 to 
drawing 5 (the 1 st operation gestalt) or drawing 9 (the 3rd operation gestalt) from drawing 2 , and the 
explanation is omitted. 

[0074] As shown in drawing 10 , with the 4th operation gestalt, it differs compared with the 3rd 
operation gestalt in that other example slack storage capacitance 70-4 of the storage capacitance 70 
which looked at superficially and was shown in drawing 1 is formed not only in the field which laps with 
data-line 6a but in the field in alignment with scanning-line 3a. With the 4th operation gestalt, more 
specifically the 1st capacity electrode 13-4 It consists of a part which is extended along with scanning- 
line 3a in addition to the part which laps with data-line 6a (that is, it forms in the shape of abbreviation 
for T characters in drawing 10 — having — ****). the 2nd capacity electrode 33-4 It consists of a part 
which is extended along with scanning-line 3a in addition to the part which laps with data-line 6a (that is, 
formed in the shape of abbreviation for L characters in drawing 1 0 ). And as the part extended along 
with scanning-line 3a is formed broadly and built-in light-shielding film 43' can form a contact hole ICNT, 
the part corresponding to a contact hole ICNT is narrow, and it is formed, so that such storage 
capacitance 70-4 may be hidden. Furthermore, conductive layer 3b of the shape of an island which 
consists of the same film as scanning-line 3a or the capacity electrode 13-4 for the 1st is formed in the 
perimeter of a contact hole ICNT in order to compensate the protection-from-light performance 
degradation in the constriction part of this built-in light-shielding film 43\ About other configurations, it 
is the same as that of the case of the 3rd operation gestalt. 

[0075] Therefore, according to the 4th operation gestalt, bigger storage capacitance is obtained by 
forming also in the field in alignment with scanning-line 3a in addition to forming the 1st capacity 
electrode 13-4 and the 2nd capacity electrode 33-4 in data-line 6a in piles in three dimensions on the 
TFT array substrate 10. 

[0076] Here, with reference to drawing 1 1 , explanation is added about the electrical installation of the 
1st capacity electrode 13 (13-1 to 13-4) and high concentration drain field 1e in the 1st to 4th [ which 
was explained above ] operation gestalt. It is the sectional view which drawing 1 1 (a) expands the part 
which starts this electrical installation among the B-B' cross sections shown at drawing 4 or drawing 9 
here, and is shown. 

[0077] As shown in drawing 1 1 (a), it connects with high concentration drain field 1e electrically through 
the barrier layer 34, and let the 1st capacity electrode 13 (13-1 to 13-4) be pixel electrode potential. 
Such connection is considering as "the thickness of the thickness > insulation thin film 2 (gate dielectric 
film) of the barrier layer 34", and in case a contact hole BCONT is formed, it is obtained comparatively 
simply. 
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[0078] However, as shown in drawing 1 1 (b), before forming the 1st capacity electrode 13, direct 
continuation of the 1st capacity electrode 13 and the high concentration drain field 1e may be carried 
out to the insulating thin film 2 (gate dielectric film) by puncturing contact hole BCNT. Although scaling 
of the high concentration drain field 1e concerned at the time of exposing to the bottom of contact hole 
BCNT high concentration drain field 1e which consists of polish recon film etc. can serve as a failure for 
such connection, such an oxide film can be removed comparatively easily, if light etching is carried out 
by fluoric acid. However, if light etching is carried out by fluoric acid to the insulating thin film 2 (gate 
dielectric film), since the defect of a pinhole etc. may occur, the direction which connected the 1st 
capacity electrode 13 to high concentration drain field 1e electrically through the barrier layer 34 as 
shown in drawing 1 1 (a) is advantageous when raising equipment dependability. 
[0079] Or while carrying out direct continuation of the 1st capacity electrode 13 and the high 
concentration drain field 1e to the insulating thin film 2 (gate dielectric film) by puncturing contact hole 
BCNT' before forming the 1st capacity electrode 13 as shown in drawing 1 1 (c), direct continuation of 
the 1st capacity electrode 13 may be carried out to pixel electrode 9a, without relaying the barrier layer 
34. namely, in the example shown in drawing 1111 (a) and drawing 1 1 (b) Although the barrier layer 34 
which the 1st capacity electrode 13 was connected to the barrier layer 34, and was installed by the 
method of drawing Nakamigi is connected to pixel electrode 9a by the contact hole 1CNT (refer to 
drawing 4 and drawing 9 ) In the example shown in drawing 1 1 (c), 1st capacity electrode 13 itself is 
installed by the method of drawing Nakamigi, and the 1st capacity electrode 13 is connected to pixel 
electrode 9a by the contact hole ICNT formed on the installed 1st capacity electrode 13 concerned. In 
this case, the barrier layer 34 is using the dielectric film 42 in drawing 1 1 (c) as a dielectric film which 
intervenes between the 1st capacity electrode 13 and the barrier layer 34 what is necessary's being to 
install from the corner field of the 2nd capacity electrode 33-2 of the letter of the abbreviation for L 
characters shown in drawing 6 , and just to prepare, and can form storage capacitance also in this field. 
[0080] (The whole electro-optic device configuration) The whole electro-optic device configuration in 
each operation gestalt constituted as mentioned above is explained with reference to drawing 12 and 
drawing 13 . In addition, drawing 12 is the top view which looked at the TFT array substrate 10 from the 
opposite substrate 20 side with each component formed on it, and drawing 1313 is a H-H' sectional view 
of drawing 12 . 

[0081] In drawing 12 , on the TFT array substrate 10, the sealant 52 is formed along the edge and the 
3rd light-shielding film 53 as a frame which specifies the circumference of image display field 10a which 
consists of an ingredient which is the same as the 2nd light-shielding film 23, or is different is formed in 
parallel to the inside. The data-line actuation circuit 101 and the external circuit connection terminal 
102 which drive data-line 6a by supplying a picture signal to data-line 6a to predetermined timing are 
prepared in the field of the outside of a sealant 52 along with one side of the TFT array substrate 10, 
and the scanning-line actuation circuit 104 which drives scanning-line 3a is formed along with two sides 
which adjoin this one side by supplying a scan signal to scanning-line 3a to predetermined timing. If the 
scan signal delay supplied to scanning-line 3a does not become a problem, the thing only with one side 
sufficient [ the scanning-line actuation circuit 104 ] cannot be overemphasized. Moreover, the data-line 
actuation circuit 101 may be arranged on both sides along the side of image display field 10a. 
Furthermore, two or more wiring 105 for connecting between the scanning-line actuation circuits 104 
established in the both sides of image display field 10a is formed in one side in which the TFT array 
substrate 10 remains. Moreover, in at least one place of the corner section of the opposite substrate 20, 
the flow material 106 for taking a flow electrically between the TFT array substrate 10 and the opposite 
substrate 20 is formed. And as shown in drawing 13 , the opposite substrate 20 with the almost same 
profile as the sealant 52 shown in drawing 12 has fixed to the TFT array substrate 10 by the sealant 52 
concerned. 

[0082] In addition, on the TFT array substrate 10, the inspection circuit for inspecting the sampling 
circuit which impresses a picture signal to two or more data-line 6a to predetermined timing, the 
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precharge circuit which precedes the precharge signal of a predetermined voltage level with a picture 
signal, and supplies it to two or more data-line 6a respectively, the quality of the electro-optic device 
concerned at the manufacture middle or the time of shipment, a defect, etc. in addition to these data- 
line actuation circuits 101 and scanning-line actuation circuit 104 grade etc. may be formed. 
[0083] You may make it connect with LSI for actuation mounted on the TAB (Tape Automated bonding) 
substrate instead of forming the data-line actuation circuit 101 and the scanning-line actuation circuit 
104 on the TFT array substrate 10 electrically and mechanically through the anisotropy electric 
conduction film prepared in the periphery of the TFT array substrate 10 with each operation gestalt 
explained with reference to drawing 13 from drawing 1 above. Moreover, according to the exception of 
modes of operation, such as TN mode, VA (Vertically Aligned) mode, and PDLC (Polymer Dispersed 
Liquid Crystal) mode, and the no MARI White mode / NOMA reeve rack mode, a polarization film, a 
phase contrast film, a polarizing plate, etc. are respectively arranged in a predetermined direction at the 
side in which the outgoing radiation light of the side in which the incident light of the opposite substrate 
20 carries out incidence, and the TFT array substrate 10 carries out outgoing radiation. 
[0084] Since the electro-optic device in each operation gestalt explained above is applied to a projector, 
the electro-optic device of three sheets will be respectively used as a light valve for RGB, and 
incidence of the light of each color respectively decomposed through the dichroic mirror for RGB color 
separation will be respectively carried out to each light valve as incident light. Therefore, with each 
operation gestalt, the light filter is not prepared in the opposite substrate 20. However, the light filter of 
RGB may be formed in the predetermined field which counters pixel electrode 9a in which the 2nd light- 
shielding film 23 is not formed on the opposite substrate 20 with the protective coat. If it does in this 
way, the electro-optic device in each operation gestalt is applicable about the color electro-optic device 
of direct viewing types other than a projector, or a reflective mold. Moreover, a micro lens may be 
formed so that it may correspond 1 pixel on [ one ] the opposite substrate 20. Or it is also possible to 
form a light filter layer in the bottom of pixel electrode 9a which counters RGB on the TFT array 
substrate 10 by a color resist etc. If it does in this way, a bright electro-optic device is realizable by 
improving the condensing effectiveness of incident light. Furthermore, the die clo IKKU filter which 
makes a RGB color using interference of light by depositing the interference layer to which the 
refractive index of many layers is different on the opposite substrate 20 again may be formed. According 
to this opposite substrate with a die clo IKKU filter, a brighter color electro-optic device is realizable. 
[0085] This invention is not restricted to each operation gestalt mentioned above, and can be suitably 
changed in the range which is not contrary to the summary or thought of invention which can be read in 
a claim and the whole description, and the electro-optic device accompanied by such modification is 
also contained in the technical range of this invention. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are equal circuits established in two or more pixels of the shape of a matrix which 
constitutes the image display field in the electro-optic device of the 1st operation gestalt of this 
invention, such as various components and wiring. 

[Drawing 2] It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line in the electro-optic device of the 1st operation gestalt, the scanning line, a pixel electrode, etc. 
were formed adjoins each other. 

[Drawing 3] It is the A-A' sectional view of drawing 2 . 
[Drawing 4] It is the B-B' sectional view of drawing 2 . 

[Drawing 5] It is the top view of the pixel of the TFT array substrate in which the light-shielding film in 
the 1st operation gestalt is extracted and shown. 

[Drawing 6] It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line in the electro-optic device of the 2nd operation gestalt, the scanning line, a pixel electrode, etc. 
were formed adjoins each other. 

[Drawing 7] It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line in the electro-optic device of the 3rd operation gestalt, the scanning line, a pixel electrode, etc. 
were formed adjoins each other. 

[Drawing 8] It is the A-A* sectional view of drawing 7 . 
[Drawing 9] It is the B-B' sectional view of drawing 8 . 

[Drawing 10] It is the top view of two or more pixel groups where the TFT array substrate with which 
the data line in the electro-optic device of the 4th operation gestalt, the scanning line, a pixel electrode, 
etc. were formed adjoins each other. 

[Drawing 1 1] It is the sectional view ( drawing 1 1 (b), drawing 1 1 (c)) showing the sectional view 

( drawing 1 1 (a)) showing an example of the electrical installation of the 1st capacity electrode and a 

high concentration drain field, and other examples. 

[Drawing 12] It is the top view which looked at the TFT array substrate in the electro-optic device of 

each operation gestalt from the opposite substrate side with each component formed on it. 

[Drawing 13] It is the H-H' sectional view of drawing 12 . 

[Description of Notations] 

1a — Semi-conductor layer 

1a' — Channel field 

1b — Low concentration source field 

1c — Low concentration drain field 

1d — High concentration source field 

1e — High concentration drain field 

2 — Insulating thin film (gate dielectric film) 

3a — Scanning line 

4 — The 1st interlayer insulation film 

6a — Data line 

7 — The 2nd interlayer insulation film 

8 — The 3rd interlayer insulation film 
9a — Pixel electrode 

10 — TFT array substrate 

11a — The 1 st light-shielding film 

12 — Substrate insulator layer 

13 (13-1 to 13-4) — The 1st capacity electrode 
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16 : — Orientation film 

20 — Opposite substrate 

21 — Counterelectrode 

22 — Orientation film 

23 — The 2nd light-shielding film 
30 — TFT 

33 (33-1 to 33-4) — The 2nd capacity electrode 

34 — Barrier layer 

41, 41', 43, 43' — Built-in light-shielding film 
50 — Liquid crystal layer 
70 (70-1 to 70-4) — Storage capacitance 
300 — Capacity line 

SCNT, BCNT, ICNT, ACNT, BMCNT — Contact hole 



[Translation done.] 
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msn5r-^IS6 a«TFT3 OOV-XI: 

i^Sl, S2, -, Snli dOJHfcfcJB&fcflW&L 

fc> TFT3 0©y-h»CjtSE»3 a**«mWCSStt* 
nx*5D> 0f^©^-f 3>^T, Si83al:y(^tt 
Cjfe*fll#Gl, G2, -, GraJ, d ©HHt'glJlI&fcT 
EPD0-r*J:3K*|j«3nT^*. Illl9a(i TF 

T3 o©Ku-f >n«stWKSsaanT*o. 

>^* ; PT»5TFT3 0 *— 3fe«IB«W-*©^-f 

MSI. S2, Sn^fg©^^5>ytf^ 
tr. iH*««9 a&^LT«»3fc**lt©— W£bT« 

sfcSS&snfcBfjg wouDwm^ si, S2, 

TODS n^mffi WOMZ*. V ft=f- JteOiBfi^tfcJftfX 
CT\ «J#$ttfciB{i!fB^U-?T£©£l£Ot& 

\z, m%mm9 & £Mfanmt<Dm\zMi£t<nz>m&® 
mtmmzwmm ozmutz. i««7oit 

TFT 3 0 © H K > t)£tfi[*ft»6t4SI» 3 0 0 
[0 0 4 0] 02(C*^T, «Si^gl©TFT7l/ 

-imm±.iz\z, ^bui/xmz^0mmtj.mmmm9 

[0 0 4 1] ^ftllaO^'SHffiW?)© 
^ISStTSLtft^MSSla' fc*fl6l-r*J:'5K 
^Si»3a««13ftT*D. £SiS8 3 a teV- httffi 

a £<D5t%LtZ>mm\Z\m*. ft^HHa' fcjfe 
ffl3f}3 a^y-hmStbT^lSJiaBSn^H^X'f y 
f>^fflTFT3 O^iSttSnT^-S. 

[0042] *^jgp^T«. ±.mmx.m<D-mrzz>p} 

M&ytm4 1 tT«j63t«©-«fc*»lJi^Bll i a 
H**iStT^L£<fc5tC, j£«il§l3 a&tfx 

BBQ«**«j£LTtr*5. fcHJSS*ffi9 a©»tt. 

4 10!)»tfl|^Ka*t*«t5K¥iBE«SnTVi*. 



(6) 

70 

[0 0 4 3] H2^6H4t:^-r<fc3t:. J6i«E#Bli 
lalt TFT30STFT7KSS10K (i3R 

T^*^3 aR^T-^S6aCfi9tif«l;M$ 

nrns. $ij£ftsti uit tfttkiiio 

©»B*»tt3fc¥*a>'&©RD3fc*ai3fcU -©ftf~S 
< ftlilig IC «t D T F T 3 0 © * 7 B#© U - ? nffiifiR 
ITT F T 3 0 ©#tt#gfl;-r *©«r#3&lCte±-r*. 
IlO.fc'SfcSBl 1 1 ate, fclAtf. 

io /1y^U>y»C«tD^fi£bfcT i . Cr (J 

PA) > W (?>!fXT» . Ta (37>^;i/) , Mo 
rtU7f» . Pb (») ^©fiiiLS^Jg©^©^ 

$fc-?-©&JS«, #];U£5 0~3 0 0 nm 
IST?*5. 4#tCl, IS^7-*^ffl0^nyii7 

t>"&T-^©5t*»*«J«-r5»^»Ctt, ffl©«SC^# 

*BSD3Ktt3*2n?»*©T. ^COiotCTFT 3 0 ©T 
20 flJtcSS 1 3SE%K 1 1 a :il^ft'?JlT$,?). 

1S50~3 0 0 nm@S©igH^MS:^tr, &JS$i 

»6atB*fc» iS5 0~5 0 0nmgSOAlIA> 

[0 0 44] 13 fC^T «k 5 IC, TFT7HSS10 

LT#]A«*# U v U P >K>&* 5 & 1 a © 5 % 

30 [0 0 4 5] ffi*. 0 4(C^-TJ:eiiC:, iS**ffi9 a 

«, 4»w*«a©-«&*A'j7ji3 4*<f«i-r*j:t 

fCfcD, 3>^^h^-;H CNTStfBCNT^b 

KSsauan-c^a. a*U7I34H 0 2 tc^-rj; 5 

ric^nt^S. ^©J:ptCA*'J7'e3 4&m^Z>Z\£lZ 
«fc D , iS*®S 9a£TFT30 £«j«-r S^SPftB 1 
at©W©«iWerB*<«Atf 1 0 0 0 nmmS.izA<X 

40 HJH4*|lljKUo-3jt«W/hS©-t3©it5!l*:3>^i' 
h*-;U I CNTRtfBtNTTP^HSJWf K»«T 

5^a*u 713 4(1 mz.\*cvDiz£'r)MtiLi<rzmn 

y^'J >^IC<t OM&LtzT i, Cr, W, Ta. M 
o, P bm<D&M&&m<D5*><D'J>t£< th--D^ 

50 «t5«tfl5i»^«* 4 6#lJsfi-rsci:CJ:0, AU7I3 
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3 4(1 JMtoH&MSUlOA 1 (7JI<3=9A) 

W^ntfeiK nfno»^i:t). ;t'J7i3 4® 

[0 0 4 6] ®2A^04C*-r«fc5fC, $S!3at 

n-K («*.«. u->u a >«> frztt&m 

l*MI13-lt. A'U7i3 4iHHRjO»&fcSfg 
2§iti3 3-li*<R*#K4 2*^LT#GJE«£ 

*t, f«§!7 0 <D-^ifc^.^«^*7 
0-l*«ISnTl>5. 8l^ifil3-l 
te^ffiffJfCJLT, £»S 3 a if-^i 6 a tWXHSB 

-aP/&v\*'j7^3 4©<B«Jcffizx«^aiaB*#-r4fttt 

OtlTM^ntl^. ^IT, ^2gltf3 3-l 
ttSBl**««l 3-ll:Ift4±5t. ISl3aif 

«1 3-l^@AT^*«:Jl 1 atrP^T^SBfi^T^- 
?m6 alzm-DXm^ *:<D— gB;&V\'U7J13 4ffli« 

[0 0 4 7] Iltllll 3 -Hi, lfm#:^4 2 #1* 
a&Sn&a^* hs^-;WBCNTO»»««TAU7' 
I3 4tISMLT*0, AU7I3 4£4^LTHJ» 
119 atm^tlX (m&f\za>?2 h*-;UBCN 

Ttsii k >i« i e ti^snt) > mmmm 

[0 0 4 8] f 2§1113 3-1I1 n>5>2 h*—)l 
SCNT^LTftttO^lMKl 1 afcSffiKSn 
121^1 1 a (J. Wmmm9 atfl 

^2#»*ffi3 3-ltt. «iaE3tBtl 1 afcjftttSfTt 
BJ£«ffi£;£n*. £©«fc3fc*£ifiJB!8Ttt, 31 lit 
aila#, 01(:^lfcMi3OOtlTiigt 
■5. -5-LT, B«*^««J&»6»ia«*Kif»Sn4* 
lJBftBll 1 a«$n5«tfiItbTH TFT 
3 0 SKKcT -5fc«>Oj£SE«^&jfe3i» 3 a 

mm®& (&m-?%) iz&mztiziEmm^fknmvfe 
[0049] t««i7 o-iorwwm 214. ey*.** 

BIJ#5~2 0 0 nmgflECBjtttW*^BHTO«i*»HT 

oii!to»e>«fi&sn*. f«Si7o-i*id^tsi^ 



(7) 

/<? 

[0050] m3\z^-?£o\z. m.%K¥mw\z. mm 
4TFT7HS«iot, z\n\zttfati&mznzmw 

tt?tfa&ffi.2 0 ££fil*TH3„ TFT7U"fX«10 
fc*. TFT7WSS1 OlCli. Wmn.M9 arfWCtf 

i*iffla*«*(ssnfciBiRiiiii 6**«^6nT^*. a*« 

I9afiW^.H I TO (Indium Tin Oxide) Kfc£© 
10 3<H*«ttKM£i£ft«. ifcEfcKl 6 # 

[0 0 5 1] *f|6]*«2 Otm ^©ifeffllCjgo 

tt&n-cus. *fisj««i2 1 1 Toiai'o 

K»Wfc£©#«»IIJt*»&&*. 
[0 0 5 2] TFT7K1I1 OKfJ, ftl»tI9 
atcPS-r^figfc, SIItl9a^^>^l 

-So 

[0 0 5 3] *J|SJ*K2 Ofctt, MtCH3RZ>*E4(C^ 
TJ:o{C> *f«*tJtt^h7-f y«cD^ 2 2 3 

[0 0 5 4] ^©<t-5(Ctifig$n, litl9aHffl 
so «g2 1 t^m±5l:ilSnfcTFT7Ki 
« 1 0 <h*fftS«2 0 £©Mfdtt, m&<D"y-)Vmz «fc 

sn, ttstss otfraissn*. iiison is** 

H9 a^e©m#J& s EPJDSnTl^j:t^li7?El6)Ml 6 
J&J&>&£-6. ;HJtt. TFT7KISlOStf» 

[0 0 5 5] jgfc. WM7f>^fflTFT3 O0T 
lc«, TJ&iftftlRl 2#Rtt&nTH*. TMl«*IRl 
2tt, fgiajfettl la*5TFT3 0 £*fefrf -5 
\Z, TFT7HIS1 OCiBCMSnsrtCJ: 
»]> TFT7Wi«l 0 ©«®OW«B#fc*5tt5Mn 
^. gfe^tC5S^>^n^Tll^7.<-y5 1 >^fflTFT3 

[0 0 5 6] H3«C*^T, l«M7f>^TFT 
so 3 OH LDD (Lightly Doped Drain) tftitSr^LT 
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S4S3a, §iit^3 a*^ffltSI:J:Of 

a' . ^3tE»3 at#i»#JBl atSI6*T*y-H6 
jHkBt*-a-0*filik*!Bt 2 , r-^6a, ¥^^«la(D 

a oSiltV-Xja* 1 d jfetf KJSilS K U-f 
>mm 1 e S«AT^*. H W >®*£ 1 e tC 

«. B4fcf ti5tl»0Mj«l9 aOi'fe©^ 
T5— a>^i? h*-;H CNTSlFBCNTS: 

[0 0 5 7] 03 &#0 4 tc^Tck 3 tc. 3 a © 

i7 h*-;n cNT*i§^M$nti i ir^i4 
^au^n>^i7 h*-;u i cNTiW5nfc^2s 

MttflkR 7 A«$nTl>5. $ 2 Affl«iRBt 7 _htc 
£, A'iJ7l3 4^©3/5'^h*-;HCNT« 

snfcjB3jiHitt«aR8 3fttjKritsnT^«. tfraBoH* 

[0 0 5 8] JR±»ftL/fc«t'5K*ll«»ffiK«tntf, 
TFTTKlil 0±Tfjgl«S*ttl 3-lR^2 
^Sm®3 3-l£x-^6 alcStftWtCfi&T^f&T 

* B§ P «« & J£ »f !4 ^ . * # & 

e.n^>. b^t>, ntitii3-ni tsi3at 

RMR£>&ftQ. 12^1113 3-1)1 AU7I3 4 
iB-|»A»6»tt«0-C, C0±5S:ti*i7O-l*f 

j*P*fc:45 It - > — > yfcJEJE&JD A S fc* ttTSI 1 
gMffil 3-l£^fiKT€r, n>J713 4©^B#IC*5 

3 3-l$MTf5. ^nsicjaAT, #a*«p^n® 

lfcttlflt 1 1 a*, 12^1113 3-1 

£BJ£«&K*£Tfc»©«*»3 o o (eh #$o t 

T*#R*>fcH. Kfc, f-^lea, *Sl3a, T 

ft 3 o«s±T*»e)H5» : f : JK<z)rtjiasjt«4 i»# 

fglMll 1 atCcfcD, ^ns;x^^fflii©<fc5lc3fi 

[0 0 5 9] BUiRiJiLfcfMfifclRTtt. £ftg>«ttfli 
SAWr* C t 0, x-^^ 6 a 3 a teffi 

ofc«mcik«39«fti;**«, TFT7HSS10, T 



/4 

ttteftoi 12, ii mmmmm 4, $ 2 « 7 t 

il^ioT, f-^8 6a»©i»^TFT3 0*«l 

W*fi»K8^SB2)llW*fiil»li7©±jii©aiS*CMP 
(Chemical MechanicalPol ishing) ©Ji^TfflBTS £ 
tfCfcD, <HtttiSOG*ffl^T¥6t»)JT«: 

[0060] w\zu±m.wi>rcmMMmT°i l $, mmx-i 

•yf>;yiTFT3 0tt, #3; L < «0 3 K^LfcJ: 5 
K K >®« 1 c k:T»B*Ofl-6a**ff 

tJl'777-1'>iOTFTT^oTtJ;K *fc*^J(S 
»»Ttt, i^X-f f T F T 3 0 ©y- MS 

\z i ffl©*-ffie u tz ^ > v m it i ufc a*, - n 

«t 5 (CxiTJUy*- h£ Utt h U 7 )],*?— hJ£U:TT F 

[0061] w. »iHMs»»R^aTicttwr*^ 

IKNfiftKtt:. #fl£. iECVDfe, 77XVC 

VDSfCiOTEOS (fhJ'l^'^V'i' 
Uy— h) TEB (x h 7 • • hU— 

h) #*«&*fflivt\ NSG (/ >h*-7 p h • v'J^r- 
h • #77.) , PSG CJ> • : x'jy-b • !tf77) 

«. lOO-lOOOnmgms. 

[0 0 6 2] *^Jfi»jBTtt«rk:, B*«««tti:Sn 
5IliMil 3-lif-^6 aiCMC, 
fit^n5l2§iti3 3-]*»ElSnTti40T?. 

x-^*S6 a^i^itu 3-ite>m<D®mtiyy 

[0 0 6 3] Sfc*HJfi»l8Ttt, miKEOck 5 ir^ft^ 
3 0 0 £ LTOD«£tg£^I-r-g>ff§ 1 ftftlg 1 1 a Rr/^j^ 
aE3tK4 Hi, ««f«l:MSnti^^ ^ljg 
3KK 1 1 a «^ft|S 3 0 0 £ bT©«|g^*feTK 0 \Z 

5C«SE3ftTfeJ:lri. SaAT*^SSJgffiT«, % 1 £ 
#§tl 1 a&^rtiftaiE*Bt4 1 ^attSLT^-r0 5(Dj; 
JBliB3tt*l 1 aR^rtSWS3t«4 
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rmt, w-^mizM.T'mimytWki 1 a«^®«^e. 

HI 4 1 <DMl&mmfrt>\tfrtiiLfz'%l MBI 1 1 a (H 

tzztzzhmmz^mmskx-gz. z.<D£oizft 

M,mftm4 1 Z%nmft.mi 1 a <fcDfc-IIIi9*#<;^ 
TFT7K»I1 0 fflJrt^cDMOT'l^Sg 1 
JSftKl 1 a©Pfi!c®^i=,«^.tBLfertj«j{|^4 1 

[0 0 6 4] fiid. #S«*£Ttt,. m 1 iSftBl 11a* 

3ooi bxfijffl l. fiisitftisi 4 i zsmm 3 
ooi LT^jffl lu^<dt\ ftmmftm4 1 (i^mttT 

[0065] (m2-mmm) wz, m6*pmLx* 
%w com%^&m<DW, 2 ^mmm \z-d w xmm-t -5 . 

[00 66] 0 6tc^-rj;3ic. ^2nmmmx'it. % 
im&wWkt.YL^x. ¥-wmzn.Tm nz*kv fcwm® 
*7 ocom<D~mrcz>wm®m7 0-2^. f-?86a 

f ltitll3-2(l ^-^816 a(Cfi&£ 

(ip-fe, me^T-mT^mzm^nx^K)) , ^2^ 

ft«S3 3-2«, x-^^6 aKfi&SgBfrtCttJxT^ 

aiS3 at»-DT#t/^>gB»^e./<iS (ip^> nie^T 

KZL^mzMrft-ZnT^Z) „ -E-LT, rt)SJI^4 

1' «, C©<t^^SffiS*7 o-2*K§-r c t5ic> 
^13 alc»oT#r/€)^^*S/£tc^$nj.or]>^ 

)ii cNTiz^a^-r^mwi^mnxm^nx^^. je 
£«i*)j»Mgl4 1 ' roi£ngB#K*5tt5iiftf4fig 
<75{£T£tto^<, 3^Jh*-;HCNT«)flBl: 
tt» ^SSI3 a^naflffl^lfil 3-2ira-R^ 



(9) 

7»3 4tt£S*3 aK»oTE«SftTlr>*. ^©ftil 

[0 0 6 7] fcl, m2^Sg^^tCj;n«- TFT7 
HiSlO ±Tfg 1 1 3 -2RtfffS 2 

3 3-2*x-^^6 alZ\Lfcmzmi2TMl$.-rZ>Z.£\Z 

[0 0 6 8] (SS3Hfl5»«) B7jG»e>BI9«:# 

Bg UT*fswo«st^s«©jB 3 mmmmiz-D^xm 

10 9rr*. idle, 07(1 iS^*® 
3 ftfcT FT7KS«OB*©¥IHT» 
9, @8H 17CA-A' SfrffiHT&D, HI 9 (S> @ 
7©B-B* ft. 0 8R^H9 iCfel^T 

@7^f)09fc*3^T. 02^e>@5 (1 1 

[0 0 6 9] B7*»6H9l:*t±3C, $3?g%Jgffi 

20 t«. mi^mmmtit^x, tft 3 o«>t«i;:»* 

JBlJfEititl 1 aiCttTLT. TFT3 0©±W(:*43I 
«tt©l*3j*illftlR4 3£§*§a3 0 0 (@1#1) tb 

Tffl^T^*. sic. nautEftBU 3«, mimmmm 
\z&tf%?im&ytm4 kdzo^-zus & <D±.mx 

\%tt<. "f-^me a©Tffl(C«)l$nT*5D. a>i? 

^ h*-;i<ACNTSrH7L-r*fc«)»:3>^^ h*-)l> 

ACNTC^-r*flBfC»WrSnTt»*. 

St^^ 4 3 «, tt^JRTfift < , 3 a KfioTtt 

ZfZ*&ffi£Z<D*m®fr*>7 : -?m6 alZft-oX (B 

J^SnTlri*. jjtc, $2§i«l3 3-3tSli3 0 

3-33ft«^fibftt»fcJ6, ¥ffiWtC^.TH2^»*ffi3 3 
-3<h^lcj!l7 l eK4 3 (SM3 0 0) i*S^f?>n> 

h*-^BMCNT*Bi?L-r*fiBffc"b, #«^a 

7 0-J*«»fjESnTH4. HP -6, ^2M«I3 3-Ii 
fBl*y£«lla (MS3 0 0) t5iit5a>? 

vmstmmx&Zo 

[0070] zw&^z&zmtimmz&nM. tft 

7KM10 ±xm 1 SS^ffi 1 3 -3Rtffg 2 

© 3 3 -3<£x-^^ 6 a KSL#«»cafaT»J«-r 5 31 1 

[0 0 7 1] SfcjB3H16»!8t:*l»T, T-^86a 
©Tffl(CftATx-^^6 aCD±ffl»C. §ft*l3 O Oi 

LT©rti»83til4 z*&w?z>z\thn\mxh%. Z. 
<d®£\z\z. z\y$z h*-;PACNT*»ttTfil*j8 
so ttBU 3*»8(f$-&4^Stt7 t e t<^«(7)rtilj6^)Plc 
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[0 0 7 2] ft, *lllt»»-Ctt. rti(jg^K4 3 £§ 

m*h 3 o o t hxmm u $ i mytm i i a £§«g 3 

0 0 t LTfiJffl L^^CDT\ £ 1 jfi^Ot 1 1 a 
[0 0 7 3] (S64£JfiJBB) HI 0*#HBLT 

S tit T F T 7 K SSOB*OTIBT*5. 
BlOfciS^T, 02^05 (f 

[0074] @io \zm?£o\z, ^4mmmmx'it. 

§17 OOiC-WfeSflflT 0-4k x-^fg6 

fltll MS 1 §*m«i 1 3 -4a. T-^6atlS 
?>g|5»tCjD^T^S^ 3 a T#tf*aBfl-*» Sfc D 

(IPS, 01 O+TB&T^tKK^SnT&O) . MS2 
§iti3 3-4(l atcS&SgBfrlCJraAT 
ilj£«3al:iS-3T#tf5»»a>e.ft4 (HPS. 010 

43' «, z.(D£ott.wm®m7 o-4&m.?£o\z, m 

S^3 aC»^>T#^*aS»A*«l£k:®lSanB.t3a> 
9 9 h*-)H CNT£Jgj*pJ1IBfc«k3fc:3>*£ 

3gK. dOrtjSU&fteM 3' ©igngBtftCfcttSitfttt 

fctt, jfe*»3 a*^tt«lffliF»«ffil 3-4tBI-l« 
^5>aiiI^fil3bAJM§nTl>5. ^©te© 

[0 0 7 5] tgoT, JB4*J(S»!8K:«kntf, TFT7 
KlfilO ±T56 1 1 3 -ARZtm 2 

3 3-4 St*-** 6 a\ZiLWmzmteXM$.-t%Z\£. 

tcjtaAT, £££3 a\zfe-DfcmmzbMi$.-fZ>z\t\z 
«fcD, J:0*#fc*l*«*ft«#&n*. ' 

[0 0 7 6] CUT. »±R9iLt]Bl^&Ml4 3fttt)Bf 
»K*5»t*» 1****1 3 (13-1-13-4) tiSiS 
gh'H>i*l ei©^65SIi:o^T. 011* 
#flBUTKW*linA-S. HHfc, 011 (a) tt, 04 

[ 0 0 7 7 ] 0 1 1 (a) J:-5 fg 1 1 
3 (13-1-13-4) tt, AU7JI3-4«^LTXSa 

h U'f >ib* i e i:tawt:ftttsnT. mmnuniiL 

tan*. C©<fc'5ttS5itt«, "AU7JI3 4©IRJP> 
^^H2 (y-htt*lt) ©BUT itiltT. 3 



(10) 

IS 

h*-;UBCONT£»(fc?-*ISl;:, JtttttffJ|i 

[0 0 7 8] fit, 01 1 (b)fc«T«k3lc. *1§I 

3>^^ h*-;i/BCNT' *W?LT*C:£T, £l£ 
MSI 3iitlJtKH e tSI«»«LT 

%>«ki». z.<D£5ttt&m<Dlzsb\z\t. 3>9 9bft—)l 
BCNT' ©JKfcjtf'J i/ij3>gHfi»6ftiaiSKW 

■i>mmi etmihistzmziittz. mvmm&\ t i"i 
fib. ie»j»(g2 (y-hwaiit) 

<O^W*«f!^-r*lIfi6tt**»*©Tf, 01 1 (aHC^L- 
fc«k 5 Kf§ 1 llfi 1 3 £, AU7I3 4S^LT« 

msz h u-r >ss^ i e \zn^mz&ffii,tziitf. mmm 

[0 0 7 9] gtVitt. 011 (c) (C^-TJ;-5tC. fit 

itsi z*wfct 2>mz&mmm2 w-hmm) 

20 \Z3>?9 h*-MCNT' *^?LT*^tT. ^1 

§sm@ 1 3 tmrnm k k >m® 1 e t ^assi^t 

5t*C. ;\'U713 4S:tIT5^i:S;<Sl§lf 
SI 3&B*«ffi9a»CjtSe«ttbTt>J:^. IPS, 0 
1 1 (a) RZfmi 1 (b) CKLfeMTtt. jg 1 §* 
tll3H A'J7«3 4JC«ttSnfiOia^**lCif 
IS$nfcAU7g3 4d*a>*£ h*-;H CNTtCj; 
0i*ti9al:««SnS)J« (0 4 Rtf 0 9 #$o , 

01 1 (c) \z7jn,ftmxiz. iisitsn^ofc 

©*«H«f**K3£K3n. SttJBIKSnfcSBlSMS 
30 i 3±fc^sntn>^^ h*-;n CNTlCiO, 
S6l#S«ffil 3*«B**«9 aK&iaan*. -©« 
^, nU7I3 4(l 0tJA«0 6C^LfcBSL^©^ 
2§lfi3 3-203-±-*«A»638ll9:bTI9:»tnfi 
£<. 011 (c) t©gfftl4 2^ 1 £ 1§M1 

1 3 trwrm 3 4 tomizfrtETzmnfcmtisTm 

[0 0 8 0] <*&#1*g«©±#«Wi) £JLt© «fc 5 tC 
«**nfc*Hlfi»!8K*tt*«S[^S«0^flc*ric 
6 0 1 2 SIJtH 1 3 6#W l/T»fl 1 5. W. B12 
40 It TFT7HS«10*t©±l:MSn^I^ 
S*t*(C*f|6]*S2 0Cfl^&lfcTIBT«f). 0 
1 3 «, 01 2<DH-H' WrffiHT?**. 

[0 0 8 1] Bl-2fc^>T, TFT7HSS10© 

*v>tta***r»A^**iB«ia*fli«i o acD^3a* 

so 6 a *|g»)-r*^-^^igl!jlfiISe 1 0 1 ]&^«@»» 
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««H=-1 0 2^TFT7HSS1 0 ©-aHittoTlS 

®g&104^, ;icD-32fCl$&T3 2>2{C»oTlg(tb 
tlTl^o MSS3 atCflU&SnS^ffi^ilM^JS 
fcfc&fc^©tt&tf. ^aHigftlH]ii& 1 0 4 «Jf fflfctt 

881 0 1 £Htl!g^ffiJ£ 1 0 a©3a^»oTi^#J{CiE?iJ 
LTfect^. MHTFT7 V"1^WL 1 0(7)^^-52(1 

o a<Dmm\zmn^ntz^umm 

0S§1 0 4M^O^<*fcfe©aS:Oga^l 0 5^|Stt^ 
tXTV^, S/fc, *tft»£2 0cD3-:r— S$CD'>&< t 
himWUZii^Xit. TFT7HIfil0t^SS 

2 o t(om~?mn.mzmmz tz>tztb<Dmmtt 1 o 6^* 

-eLT, 0 1 3 \Z^-t£olZ, 012 
(C^bfcf>-;UW5 2 £(tt£|W]b$ilfB£f*C>*fftSfi2 
O^Igv-JM* 5 2tC<ti9TFTTU'fS«l 0 KB 

[0 0 8 2] ft, TFTTU'lIl 0±fC«, dtie. 
(D^-^^iKiblElSSi 0 l, j£?tmmWi®& l 0 4»: 

[0 0 8 3] J£JLk0 1^5,01 3£#BSbTtaBJb/t& 

IhIS& 1 0 4&TFT7 0 cD±C:l§:tt3tt:b 9 

fc, #|*JiTAB (Tape Automated bonding) StS±(C 

*g$nt»fflLs ic, t ft7 u-imm 1 0 (Dm 
mmzrnv s nrzm^\tmmy ^ jua bxmmwR 

0^M»e«Srf3cfc5KbTt)=fct^ Sfc, *tfa*1£ 
2 0COSW7tA^AWT?>{|iJ&Z>'TFT7l/'r»«l 0 <D 
ttJ«}^amT3ffliJt:te§*, mfLli. TNt-K, V 
A (Vertically Aligned) h*, P D L C (Polymer D 
ispersed Liquid Crystal) K^cDiljff^E— K4\ / 

[0 0 8 4] K±iftBJbfc&*;!i&^iUc:fcft£«»}^ 

h/N'^iCte&^RGB&^fflcD;^ ^O-f 
£ 5 7-^^bT»«^nfc#fe<7)7t^W^<h bT£ 

frbft/^ %2mytm2 3 oBi&znT^tz^wmm 

M9 a\Z*i$}-?Z,ffifemmzRGB<Dtl7-7 4 

*(D®mmtmz, *rfa»*2 o±iz^vxh^\ 
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<Dtiy -mmx^mmiz^^T. &mmBmiz&tt%n 

^ft#g«£iIfflTfrS. Ztz. *rft21S2 0±iClH 
l^o dfeSMS, TFT7HSS1 0±cDRGBf;:*rfa 

wtfmmT°%z>. m\z$.tz, *fi^]*«2o±fc 

io <7)JS^*cDffl5iT3^]i£iftirf3-<!:T, ft©^ 

[0 0 8 5] *^0J«, ±i*bfc=&H)6S^frEEe»ns 
3 f£ CD g g ?g t> tUBS K K b ft v> 9SH Tig^S eJfi£ 

[0 1 ] #f£"ECDSf§ 1 *)l^»^7t*SB'lC*3tt?) 
H«**ffi«^1#)«-r?)V h U i/T^cDffiiSccDB* KIS: 

[02] %\mMMm(Dn.%.%^m.\z^^-^ 

»ffiP«TS«SccoH*®f»¥ffi0T'*^„ 
[03] 0 2 CD A — A ' lrI0T'li5. 
[04] 02COB-B' Wgl^5. 

[05] %inmMm\z&vz>mytm*:mthVT7ji-?T 

30 FT7U-1'*«©ia*CDiFffi0'Tr$>'5. 

[0 6] m2mMBm<nmm.ft'¥mm\z&vz>7 : -5' 
[07] ^z%mmm<Dmm.%^m\z^^-^ 

[08] 07COA-A' ^f®0-e*-5. 
[09] 0 8 cd b — b ' mwrnx-sbz, 

[010] ^4^iS^(Dttm^#gBtC*tt?.7 ; -^ 
io m, I$ll^!05f fiK gnfcTFT7H'lfi 

©ffl»l«^-'2>«»cDia^cD¥ffi0-c:-^^„ 

[011] ^l^mmmt^mm^u^ym^tcDmn. 

l$g^cD-0iJ£*T»rB0 (01 1 (a)) RZSm<DW& 

*-r»f®0 (0ii(w, an (c) ) X'$>z>. 
[012] &nmBm<Dm%K¥mm\z}$vz,TFT7 
v-i a«£^cD±tc^j££ ntz&ffii&^m t&izttfam 

[01 3] 01 2 cdh — h ' mwmT&z>. 

so ia'4«#l 
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1 a 
1 b 
1 c 
1 d 
1 e 
2- 
3 a 
A- 
6 a 
7- 
8- 
9 a 
1 0 
1 1 
1 2 



-TFT7WIS 



13 (13-1-13-4) -^lgitl 
1 

2 l-M[S]«ffi 
2 2-El^H 

2 3-SB2jfiJtBt 

3 O-TFT 

3 3 (3 3-1-3 3-4) "Sf§2§fttt@ 
3 4 ••■A , J 7M 
io 41, 41', 43. 43' -rti^ig^ 

5 o-mshM 

70(7 o-i~7 o-4) -mmmm 

3 0 

SCNT, BCNT, I CNT, ACNT, BMCNT 
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F*-A(##) 2H092 GA29 JA24 JA37 JA46 JB22 
JB31 JB51 JB69 KA04 MA05 
MA07 NA07 NA25 PA07 PA08 
PA10 PA11 RA05 
5C094 AA06 AA09 AAIO AA25 AA48 
AA53 BA03 BA43 CA19 DA13 
DBOl DB04 DBIO EA04 EA05 
EA07 EAIO EB02 ED 15 FAOl 
FA02 FB12 FB14 FB15 
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